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ABSTRACT 
 
The financial sector reforms adopted in the 4 selected Sub-Saharan Africa (SSA) 
countries, namely Kenya, Malawi, Nigeria, and South Africa have resulted to a 
remarkable change in the composition of monetary aggregates making the simple sum 
measure of money questionable. The reforms affect the stability of money demand 
function and create uncertainty in the macroeconomic environment leading to a slow 
growth and high inflation rates. This study constructs a new Divisia monetary 
aggregates for 4 selected SSA countries and investigate the role of monetary 
aggregates in the money demand stability, income and price fluctuations. Two 
variables; monetary uncertainty (MOU) and output uncertainty (OUU) were 
incorporated into the model. The study employed quarterly time series data covering 
2000Q1 to 2015Q3. The ARDL and Toda Yamamoto causality methods were utilized 
in the analysis. The main objective of the study is to investigate the role of monetary 
aggregates in monetary policy decisions. The results indicate that Divisia monetary 
aggregates perform well in explaining the stability of money demand functions. Both 
MOU and OUU are quite significant in the money demand stability. The study added 
to the existing literature on money demand by empirically exploring the impact of the 
MOU and OUU on money demand stability using an alternative monetary aggregate. 
The results also shows a significant two-way causality between money and income, 
however, money and prices signifying an endogeneity in money supply. The Divisia 
monetary aggregates perform relatively well in explaining income and prices 
fluctuations. The important policy implication of this finding is that monetary targeting 
could be more appropriate for the 4 selected SSA countries monetary policy decisions 
and therefore that monetary aggregates can be used to influence the growth in income 
and to minimize price fluctuations. 
 
Keywords: ARDL, Divisia aggregates, money demand stability, simple sum 
aggregates, Toda-Yamamoto causality. 
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ABSTRAK 
 
Pembaharuan sektor kewangan yang diterima pakai di 4 negara Sub-Sahara Afrika 
(SSA) yang dipilih, iaitu Kenya, Malawi, Nigeria, dan Afrika Selatan telah 
menghasilkan perubahan yang luar biasa dalam komposisi agregat monetari masih 
dipersoalkan penjumlahan  mudah wang. Pembaharuan menjejaskan kestabilan fungsi 
permintaan wang dan mewujudkan ketidakpastian dalam persekitaran makroekonomi 
yang membawa kepada pertumbuhan perlahan dan kadar inflasi yang tinggi. Kajian 
ini membina agregat kewangan Divisia baru untuk 4 negara SSA terpilih dan 
menyiasat peranan agregat monetari dalam kestabilan permintaan wang, turun naik 
pendapatan dan harga. Dua pembolehubah; ketidakpastian kewangan (MOU) dan 
ketidakpastian pengeluaran (OUU) dimasukkan ke dalam model. Kajian ini 
menggunakan data siri masa suku tahunan yang meliputi 2000Q1 hingga 2015Q3. 
Kaedah kausaliti Toda Yamamoto dan ARDL digunakan dalam analisis. Objektif 
utama kajian ini adalah untuk mengkaji peranan agregat monetari dalam membuat 
keputusan dasar monetari. Dapatan kajian menunjukkan bahawa agregat monetari 
Divisia berfungsi dengan baik dalam menjelaskan kestabilan fungsi permintaan wang. 
Kedua-dua MOU dan OUU menunjukkan kestabilan permintaan wang yang 
signifikan. Kajian ini menambah kepada kajian sedia ada mengenai permintaan wang 
secara empirik dalam meneroka impak MOU dan OUU terhadap kestabilan 
permintaan wang dengan menggunakan alternatif agregat monetari. Selain itu, 
keputusan ini juga menunjukkan hubungan dua hala yang signifikan di antara wang 
dan pendapatan, walaubagaimanapun, wang dan harga menunjukkan ada endogeniti 
dalam bekalan wang. Agregat kewangan Divisia berfungsi dengan baik dalam 
menjelaskan turun naik pendapatan dan harga. Implikasi dasar yang penting dalam 
penemuan ini ialah penyasaran kewangan mungkin lebih sesuai untuk keputusan dasar 
monetari bagi 4 negara-negara SSA yang dipilih, dan agregat monetari itu boleh 
digunakan untuk mempengaruhi pertumbuhan pendapatan dan untuk meminimumkan 
turun naik harga. 
 
Kata Kunci: ARDL, agregat Divisia, kestabilan permintaan wang, agregat 
penjumlahan mudah, Kaedah Toda-Yamamoto.  
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CHAPTER ONE 
INTRODUCTION 
1.1 Background of the Study 
In small open economies such as the Sub -Saharan African (SSA) countries, stability 
in price signifying a low and stable rate of inflation plays a vital role in maintaining 
stability for both macroeconomic and financial system (Hossain 2017). Stability in 
macroeconomic system boast innovations in technology and rises investment output. 
The productive investment thus remains a key source of a sustainable economic growth 
(Faria & Carneiro, 2001). The rapid economic advancement realized by the Latin 
America and Asian coutries shows that stability in macroeconomic is important in 
developing nations due to the simple reason that the economic, political, and social 
institutions in the economies are not fully developed to accommodate the severe 
impact of macroeconomic instability on key factors like; savings, investments, trade 
and capital flows (Montiel, 2011). 
What role can money play in the conduct of monetary policy for price stability, and 
sustainable economic growth has remained a major policy issue in the Sub-Saharan 
Africa (SSA) countries. The central banks have options to apply a monetary 
aggregates-based framework or a short-term interest rate-based framework of 
monetary polcy to achieve the goal of price stability and economic growth. Which of 
these frameworks is the best option for developing countries such as the SSA countries 
is yet an unresolved issue (Hossain, 2017). This is because it depends on numerous 
factors which among others includes; whether the predominant shocks to the 
economies are monetary or real or a combination of both (Poole, 1970). Usng the 
The contents of 
the thesis is for 
internal user 
only 
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APPENDIX A 
Monetary Aggregates for Kenya 2000Q1-2015Q3 
End of period SM1 DM1 SM2 DM2 SM3 DM3 
2000Q1 100.00 100.00 100.00 100.00 100.00 100.00 
2000Q2 102.90 82.96 105.82 84.85 119.65 89.65 
2000Q3 103.72 84.38 107.70 86.19 123.44 104.23 
2000Q4 105.45 88.35 112.10 103.36 128.47 105.23 
2001Q1 108.27 86.24 110.82 109.23 134.68 112.32 
2001Q2 109.98 93.65 112.64 110.00 141.68 119.54 
2001Q3 108.72 91.49 115.31 113.25 154.08 128.36 
2001Q4 115.90 101.87 122.98 120.33 159.36 136.23 
2002Q1 115.55 99.85 123.20 121.02 167.33 141.00 
2002Q2 122.15 112.01 129.90 126.69 186.23 149.30 
2002Q3 123.47 110.12 127.86 126.37 187.23 155.77 
2002Q4 131.79 125.79 139.68 134.56 189.66 159.20 
2003Q1 134.08 130.80 142.68 138.98 202.47 168.69 
2003Q2 138.08 139.23 151.39 143.21 212.69 172.33 
2003Q3 159.09 142.33 164.98 159.36 218.99 179.68 
2003Q4 172.38 152.00 182.11 168.36 222.36 182.69 
2004Q1 173.95 159.32 189.34 172.31 241.88 189.33 
2004Q2 175.99 164.58 190.56 187.63 243.68 194.00 
2004Q3 182.59 169.33 198.87 188.65 271.64 208.36 
2004Q4 189.99 178.69 201.32 199.98 288.03 236.01 
2005Q1 186.76 184.33 208.64 203.00 291.27 240.00 
2005Q2 193.66 189.23 215.34 212.47 302.31 268.44 
2005Q3 201.94 190.00 218.66 214.42 312.22 271.88 
2005Q4 208.77 201.11 224.47 220.02 324.51 279.32 
2006Q1 217.27 204.12 227.11 223.45 341.28 288.32 
2006Q2 235.76 214.21 241.33 236.23 349.88 294.14 
2006Q3 240.94 231.32 258.97 247.74 374.66 302.11 
2006Q4 259.35 240.00 274.61 260.21 384.12 312.64 
2007Q1 264.80 249.65 287.32 279.97 389.64 327.68 
2007Q2 290.98 256.33 310.51 281.44 401.11 398.22 
2007Q3 314.70 279.11 324.01 312.36 428.72 402.00 
2007Q4 327.57 284.12 338.85 324.23 458.11 426.33 
2008Q1 343.43 299.71 350.33 341.00 464.69 439.77 
2008Q2 369.58 317.12 384.22 364.88 471.98 443.23 
2008Q3 347.53 319.45 389.12 379.88 497.11 452.33 
2008Q4 357.82 325.65 394.81 388.20 502.14 477.32 
2009Q1 358.69 347.87 399.21 391.23 525.57 491.64 
2009Q2 355.29 349.87 406.12 403.10 597.22 518.62 
2009Q3 390.97 356.65 417.50 405.65 621.74 523.70 
2009Q4 401.93 379.18 428.77 419.11 654.77 538.64 
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Appendix A (Continued) 
End of period SM1 DM1 SM2 DM2 SM3 DM3 
2010Q1 418.76 392.57 453.27 430.01 698.88 567.00 
2010Q2 446.86 412.33 489.65 444.52 715.63 604.08 
2010Q3 475.41 431.21 492.98 488.98 754.12 625.99 
2010Q4 511.43 456.33 538.26 526.36 768.22 663.21 
2011Q1 533.20 459.36 549.97 531.21 789.10 689.90 
2011Q2 549.11 477.27 560.88 542.21 807.17 709.22 
2011Q3 565.46 495.65 589.12 566.65 892.33 736.50 
2011Q4 579.06 521.21 591.66 574.58 907.56 764.23 
2012Q1 555.11 528.65 602.45 589.63 987.12 804.04 
2012Q2 564.27 534.33 612.47 603.33 1,145.22 856.23 
2012Q3 589.44 566.69 625.44 605.21 1,154.23 890.07 
2012Q4 634.70 575.54 649.33 632.11 1,162.98 901.67 
2013Q1 646.41 592.70 678.97 649.74 1,174.65 918.44 
2013Q2 682.02 612.00 702.08 677.12 1,278.33 1,004.23 
2013Q3 700.03 652.78 711.22 698.32 1,304.98 1,112.38 
2013Q4 744.96 689.98 769.14 744.00 1,385.44 1,189.22 
2014Q1 777.04 711.20 786.47 768.32 1,392.44 1,203.55 
2014Q2 814.18 726.36 829.32 799.68 1,451.33 1,236.09 
2014Q3 821.84 800.25 859.78 802.07 1,463.23 1,254.87 
2014Q4 843.47 826.36 870.22 855.63 1,601.33 1,309.65 
2014Q1 863.03 849.65 895.37 877.26 1,709.92 1,384.23 
2015Q2 903.66 878.98 934.22 883.23 1,882.32 1,444.23 
2015Q3 909.65 894.23 965.47 942.32 1,887.24 1,498.00 
Note: SM1, SM2 and SM3 are the simple sum monetary aggregates, DM1, DM2 and DM3 are the 
Divisia monetary aggregates 
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APPENDIX B 
Monetary Aggregates for Malawi 2000Q1-2015Q3 
End of Period SM1 DM1 SM2 DM2 
2000Q1 100.00 100.00 100.00 100.00 
2000Q2 105.04 89.64 107.21 99.63 
2000Q3 125.47 109.17 134.26 113.53 
2000Q4 138.56 118.17 145.25 126.36 
2001Q1 130.58 122.32 164.36 132.78 
2001Q2 161.38 120.82 189.56 138.45 
2001Q3 177.35 141.03 208.36 153.26 
2001Q4 186.00 165.22 256.32 169.54 
2002Q1 211.23 182.54 289.77 204.36 
2002Q2 228.36 198.23 322.25 245.08 
2002Q3 244.98 221.64 366.81 271.58 
2002Q4 268.97 234.47 389.23 289.11 
2003Q1 272.45 249.84 400.36 312.47 
2003Q2 284.00 266.85 423.66 356.27 
2003Q3 324.21 294.01 435.26 364.25 
2003Q4 336.89 319.66 469.78 380.54 
2004Q1 356.47 325.20 497.00 419.65 
2004Q2 402.36 355.54 544.47 435.61 
2004Q3 432.01 386.23 548.97 454.26 
2004Q4 448.33 409.89 588.82 475.23 
2005Q1 467.23 423.25 608.51 506.55 
2005Q2 478.26 455.63 623.32 536.27 
2005Q3 490.12 461.00 677.41 579.36 
2005Q4 533.21 492.11 711.00 597.87 
2006Q1 560.44 508.04 719.55 622.35 
2006Q2 569.98 524.32 732.23 638.96 
2006Q3 582.44 536.98 802.36 652.36 
2006Q4 608.55 587.24 818.22 711.23 
2007Q1 666.36 603.25 864.55 723.54 
2007Q2 689.00 613.25 898.27 764.48 
2007Q3 746.36 635.24 906.33 783.25 
2007Q4 799.68 655.63 913.61 800.25 
2008Q1 836.65 693.23 940.35 816.35 
2008Q2 903.26 704.21 1102.23 839.25 
2008Q3 1124.33 735.89 1252.01 856.69 
2008Q4 1137.80 801.11 1398.26 896.74 
2009Q1 1143.23 827.54 1402.23 908.36 
2009Q2 1194.65 855.24 1428.33 945.74 
2009Q3 1280.32 904.44 1508.33 977.26 
2009Q4 1318.98 944.36 1524.74 1103.00 
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Appendix B (Continued) 
End of Period SM1 DM1 SM2 DM2 
2010Q1 1539.25 989.00 1683.23 1465.69 
2010Q2 1695.52 1125.63 1804.55 1523.68 
2010Q3 1784.56 1194.52 1811.20 1569.36 
2010Q4 1822.00 1211.01 1941.59 1602.36 
2011Q1 1883.56 1356.21 2004.95 1700.20 
2011Q2 2010.11 1498.23 2217.84 1812.00 
2011Q3 2064.75 1849.22 2438.13 1994.36 
2011Q4 2154.00 2084.10 2682.29 2163.54 
2012Q1 2266.00 2198.66 2664.58 2205.78 
2012Q2 2300.54 2345.96 2943.79 2368.44 
2012Q3 2369.23 2399.51 3027.01 2401.00 
2012Q4 2541.22 2431.20 3250.22 2688.57 
2013Q1 2631.00 2553.26 3342.08 2874.58 
2013Q2 2981.11 2569.23 3773.45 2988.00 
2013Q3 3089.63 2641.02 4160.10 3012.45 
2013Q4 3125.00 2811.00 4348.98 3256.32 
2014Q1 3369.25 3024.26 4384.14 3398.68 
2014Q2 3377.38 3124.55 4746.18 3475.81 
2014Q3 4498.02 3259.88 4796.85 3566.36 
2014Q4 4112.23 3569.36 5080.60 3845.21 
2014Q1 4229.68 3587.42 5108.73 3978.65 
2015Q2 4268.98 4032.01 5391.32 4076.00 
2015Q3 4310.66 4326.95 6238.59 4118.36 
Note: SM1, SM2 are the simple sum monetary aggregates, DM1 and DM2 are the Divisia 
monetary aggregates 
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APPENDIX C 
Monetary Aggregates for Nigeria 2000Q1-2015Q3 
End of Period SM1 DM1 SM2 DM2 
2000Q1 100.00 100.00 100.00 100.00 
2000Q2 112.26 99.68 116.00 109.35 
2000Q3 124.86 109.45 131.72 117.36 
2000Q4 138.30 118.36 146.32 128.69 
2001Q1 166.52 146.37 189.24 167.88 
2001Q2 181.39 153.23 216.33 178.69 
2001Q3 174.81 158.07 224.10 197.36 
2001Q4 185.39 167.98 238.00 209.47 
2002Q1 190.74 172.36 239.65 226.36 
2002Q2 200.43 189.65 254.02 239.00 
2002Q3 209.53 190.03 287.49 259.64 
2002Q4 223.86 204.31 294.68 276.30 
2003Q1 252.91 222.69 304.26 279.63 
2003Q2 275.61 246.68 322.00 308.66 
2003Q3 278.63 254.36 339.57 317.20 
2003Q4 297.94 271.02 356.65 232.36 
2004Q1 326.69 306.58 372.01 348.69 
2004Q2 339.97 324.69 389.00 364.58 
2004Q3 365.87 349.27 394.67 372.26 
2004Q4 379.68 361.23 408.37 379.09 
2005Q1 403.26 378.25 436.69 408.36 
2005Q2 426.68 403.32 456.03 442.36 
2005Q3 438.57 418.67 477.27 451.02 
2005Q4 469.75 428.69 493.61 467.00 
2006Q1 498.23 465.36 511.21 477.07 
2006Q2 526.96 496.36 531.26 509.47 
2006Q3 530.68 516.28 563.24 518.66 
2006Q4 566.74 541.33 614.55 539.58 
2007Q1 601.01 574.32 658.23 557.36 
2007Q2 626.10 609.32 695.88 577.03 
2007Q3 673.89 654.22 754.72 606.57 
2007Q4 701.03 674.00 797.33 626.69 
2008Q1 721.02 698.76 824.36 652.33 
2008Q2 732.01 704.36 869.34 687.24 
2008Q3 842.26 737.65 945.36 711.26 
2008Q4 869.87 811.23 1194.99 796.66 
2009Q1 902.21 836.24 1263.60 804.57 
2009Q2 938.69 889.37 1236.78 897.25 
2009Q3 1023.33 924.33 1284.06 918.63 
2009Q4 1107.57 997.87 1432.40 1103.42 
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Apppendix C (Continued) 
End of Period SM1 DM1 SM2 DM2 
2010Q1 1121.00 1008.69 1488.93 1187.36 
2010Q2 1165.47 1123.04 1503.47 1202.47 
2010Q3 1216.60 1165.49 1554.68 1268.68 
2010Q4 1258.73 1206.97 1564.18 1321.22 
2011Q1 1274.48 1254.22 1606.55 1389.67 
2011Q2 1307.49 1278.49 1664.07 1407.33 
2011Q3 1380.38 1297.84 1731.37 1489.77 
2011Q4 1427.16 1311.25 1739.26 1508.69 
2012Q1 1538.22 1369.54 1854.34 1566.58 
2012Q2 1540.73 1433.00 1864.08 1602.28 
2012Q3 1599.78 1489.67 1902.70 1647.57 
2012Q4 1621.72 1504.47 2074.29 1700.55 
2013Q1 1628.56 1566.37 2147.18 1769.89 
2013Q2 1723.36 1602.57 2153.01 1812.21 
2013Q3 1765.02 1639.58 2326.36 1922.01 
2013Q4 1821.56 1729.58 2596.67 2114.23 
2014Q1 1899.97 1768.96 2789.64 2368.58 
2014Q2 1956.27 1845.67 2968.46 2410.30 
2014Q3 2214.18 1908.65 3260.23 2811.31 
2014Q4 2567.24 2106.98 3594.66 2947.87 
2014Q1 2711.63 2398.23 3846.97 3223.26 
2015Q2 3150.66 2943.21 3948.86 3367.23 
2015Q3 3684.07 3328.90 4237.69 3896.37 
Note: SM1, SM2 are the simple sum monetary aggregates, DM1 and DM2 are the Divisia 
monetary aggregates 
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APPENDIX D  
 Monetary Aggregates for South Africa 2000Q1-2015Q3 
End of period SM0 DM0 SM1A DM1A SM1 DM1 SM2 DM2 SM3 DM3 
2000Q1 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 
2000Q2 102.53 98.36 116.08 105.32 119.63 109.24 121.37 118.36 136.23 128.67 
2000Q3 103.80 99.07 119.45 116.74 121.03 120.14 126.23 124.23 139.68 131.23 
2000Q4 114.60 106.23 127.66 119.68 132.02 126.34 134.26 131.26 146.28 139.97 
2001Q1 120.09 112.17 136.25 123.44 139.26 131.26 146.31 139.66 153.23 145.36 
2001Q2 122.38 120.83 139.65 128.32 148.27 139.87 158.96 147.37 169.32 158.97 
2001Q3 134.76 122.20 146.32 134.22 153.20 144.21 164.25 153.08 174.23 165.67 
2001Q4 139.67 136.23 149.25 139.68 158.69 149.68 169.44 159.21 189.23 178.68 
2002Q1 146.00 140.11 153.23 144.27 167.26 153.04 174.38 168.77 192.20 181.55 
2002Q2 149.67 147.95 159.67 150.23 171.23 159.68 182.03 173.22 206.31 196.57 
2002Q3 154.36 151.02 161.30 158.34 182.22 168.33 197.82 189.27 211.07 201.58 
2002Q4 158.77 154.00 168.45 160.00 190.07 173.66 203.36 198.14 219.90 209.36 
2003Q1 162.03 158.98 173.22 167.34 193.02 179.89 219.68 200.13 234.56 216.28 
2003Q2 169.22 165.66 178.27 169.87 203.24 188.70 227.21 209.12 248.69 229.32 
2003Q3 174.53 168.67 184.90 171.02 208.31 190.57 242.00 218.43 271.01 243.22 
2003Q4 181.07 176.31 189.23 179.79 213.34 199.37 249.61 234.67 283.23 256.87 
2004Q1 189.36 179.04 196.00 187.64 229.20 208.46 253.23 241.07 289.10 267.44 
2004Q2 193.37 184.46 218.11 189.87 238.37 211.54 261.03 253.44 309.20 298.68 
2004Q3 203.12 189.38 231.54 209.36 249.11 219.97 269.45 258.97 316.37 308.31 
2004Q4 219.55 206.43 239.36 224.21 261.18 234.63 272.19 266.59 328.21 311.23 
2005Q1 231.67 218.21 246.36 226.34 274.00 241.27 294.28 270.37 336.61 319.87 
2005Q2 238.36 229.32 258.30 238.97 283.46 257.58 308.15 286.37 348.28 328.16 
2005Q3 254.33 237.48 265.51 251.33 294.56 266.69 319.67 297.83 366.04 341.02 
2005Q4 277.59 243.22 287.13 263.21 306.27 278.69 344.61 322.94 374.92 348.31 
2006Q1 298.36 262.30 306.23 289.33 327.08 294.50 358.64 340.06 389.30 362.57 
2006Q2 308.23 279.05 329.47 307.19 339.61 316.24 374.87 357.61 396.27 377.54 
2006Q3 316.25 299.61 342.51 311.69 365.46 339.61 392.06 366.23 411.03 389.53 
2006Q4 325.11 316.24 358.27 342.36 381.05 344.28 406.09 378.97 432.03 394.51 
2007Q1 329.63 319.21 371.01 358.98 401.08 368.92 413.22 391.04 456.01 409.31 
2007Q2 347.29 326.88 382.20 369.59 416.23 395.27 432.26 409.78 473.63 425.37 
2007Q3 368.67 352.48 394.11 372.02 433.21 408.31 463.11 435.64 498.01 436.66 
2007Q4 384.33 363.52 403.26 388.64 448.67 423.07 478.03 459.37 507.03 463.57 
2008Q1 408.29 377.65 428.61 397.48 473.23 436.98 501.31 487.21 531.03 498.64 
2008Q2 439.66 422.27 452.17 433.32 492.11 468.65 519.68 492.05 546.08 511.03 
2008Q3 454.21 439.31 484.70 456.37 508.37 499.27 536.22 521.22 577.00 538.72 
2008Q4 476.32 455.19 492.08 482.32 521.43 504.61 548.28 533.00 592.03 558.57 
2009Q1 481.02 468.37 510.04 497.36 533.21 521.06 566.00 543.23 628.01 586.97 
2009Q2 489.37 471.89 519.23 503.79 557.31 538.21 589.07 562.22 656.03 590.01 
2009Q3 496.32 481.02 536.67 522.13 582.67 567.61 596.77 572.22 668.09 608.93 
2009Q4 508.06 490.33 549.31 537.54 590.17 583.07 609.21 587.94 683.04 623.52 
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Appendix D (Continued) 
End of period SM0 DM0 SM1A DM1A SM1 DM1 SM2 DM2 SM3 DM3 
2010Q1 513.67 508.22 565.29 548.64 608.23 593.05 623.01 608.33 723.04 657.64 
2010Q2 534.66 517.24 582.34 568.00 633.23 608.33 648.07 619.57 744.03 684.05 
2010Q3 558.31 531.04 597.28 577.81 648.23 619.76 659.33 633.51 749.27 697.03 
2010Q4 572.33 557.46 609.37 580.64 667.83 634.58 672.12 649.88 763.02 708.11 
2011Q1 579.84 562.77 632.10 593.24 698.20 649.31 679.22 655.53 788.09 712.35 
2011Q2 588.07 569.33 659.33 608.65 704.60 663.44 704.23 679.28 796.00 725.68 
2011Q3 601.39 576.39 674.43 618.54 716.08 687.64 732.00 693.76 824.01 746.38 
2011Q4 623.54 598.63 692.31 632.56 728.36 697.08 766.42 728.62 833.04 759.67 
2012Q1 638.45 613.20 703.01 641.11 754.01 711.24 789.27 745.22 852.97 781.04 
2012Q2 652.30 634.52 724.23 659.63 769.08 738.55 803.66 779.38 869.33 789.62 
2012Q3 679.13 663.24 744.31 718.77 793.02 751.04 816.20 798.27 878.64 803.65 
2012Q4 688.27 671.01 762.37 726.38 806.31 776.38 835.43 813.24 902.00 832.04 
2013Q1 692.01 679.68 789.36 724.31 813.03 792.01 848.97 826.67 923.43 855.26 
2013Q2 701.23 692.17 799.21 754.26 819.23 803.24 865.43 833.56 944.31 867.34 
2013Q3 716.28 705.65 807.24 784.66 834.65 816.37 884.01 849.00 973.23 881.76 
2013Q4 724.36 719.86 833.60 809.33 889.76 833.29 908.87 880.69 1009.55 898.98 
2014Q1 739.64 721.00 859.27 826.54 906.28 848.96 922.01 894.53 1137.44 938.66 
2014Q2 744.23 734.26 873.44 839.57 925.66 870.38 934.07 908.21 1165.03 949.01 
2014Q3 783.26 758.46 889.37 861.78 938.23 889.67 973.03 918.64 1198.20 992.73 
2014Q4 796.23 764.58 897.20 874.02 964.51 916.55 1123.03 968.11 1236.88 1014.64 
2014Q1 804.23 782.04 905.36 897.68 986.21 924.33 1203.01 1105.03 1243.22 1034.14 
2015Q2 812.22 791.22 924.12 916.35 1002.06 958.36 1239.33 1118.33 1287.49 1104.57 
2015Q3 823.54 806.31 933.24 921.37 1016.03 977.68 1298.31 1134.98 1321.00 1167.06 
Note: SM0, SM1A, SM1, SM2 and SM3 are the simple sum aggregates, while DM0, DM1A,DM1, 
DM2 and DM3 are the Divisia aggregates 
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APPENDIX E 
Estimation results of GARCH (1,1) model for Kenya 
Parameters   MOU OUU 
Mean Equation Φ(Constant) 104.049(0.469)*** 6.924(7.103)*** 
Variance Equation Ѡ(Constant) 0.398(0.426)* 5.071(7.484)* 
 α(ARCH effect) 1.666(0.716)** 0.348(0.138)*** 
  β(GARCH effect) 0.441(0.119)*** 0.548(0.162)*** 
Note: Numbers in parenthesis are the standard errors. ***,** and * indicate 1%, 5%, and 10% 
significance level respectively. 
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APPENDIX F 
Estimation results of GARCH (1,1) model for Malawi 
Parameters   MOU OUU 
Mean Equation Φ(Constant) 0.0189(0.001)*** 7.510(5.702)*** 
Variance Equation Ѡ(Constant) 1.496(1.305)** 8.223(2.507)* 
 α(ARCH effect) 1.531(0.626)** 0.436(0.242)** 
  β(GARCH effect) 0.202(0.098)** 0.327(0.279)** 
Note: Numbers in parenthesis are the standard errors. ***,** and * indicate 1%, 5%, and 10% 
significance level respectively. 
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APPENDIX G 
Estimation results of GARCH (1,1) model for Nigeria 
Parameters   MOU OUU 
Mean Equation Φ(Constant) 295.246(0.297)*** 30.125(0.016)*** 
Variance Equation Ѡ(Constant) 15.213(5.026)** 0.001(0.006) 
 α(ARCH effect) 1.900(1.030)* 1.846(1.777)** 
  β(GARCH effect) 0.440(0.049)*** 0.778(0.052)*** 
Note: Numbers in parenthesis are the standard errors. ***,** and * indicate 1%, 5%, and 10% 
significance level respectively. 
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APPENDIX H 
Estimation results of GARCH (1,1) model for South Africa 
Parameters   MOU OUU 
Mean Equation Φ(Constant) 108.147(2.481)*** 27.137(0.118)*** 
Variance Equation Ѡ(Constant) 50.164(57.617) 0.000(0.002) 
 α(ARCH effect) 1.656(1.023)** 1.424(1.329)* 
  β(GARCH effect) 0.714(0.111)*** 0.452(0.142)*** 
Note: Numbers in parenthesis are the standard errors. ***,** and * indicate 1%, 5%, and 10% 
significance level respectively. 
 
 
  
 
 
 
